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t«J:bttAI DSIC^Ltit tl/ylfiiAIDS^HI V (t h^feffi^ 
H i vi^i:#oti}ttot^yjggi5f TL, *©Hk ±\s>m&<ol&Tk 

CD 4 'fflti&WlSD&T*? mortality fcfcffiHflSfcS 3 (Olmsted L. 

et al. , Biol. Trace Elem. Res. , vol.20, p. 59-65, 1989; Allard J. P. et 
al., Am. J. Clin. Nutr. , vol. 67, p. 143-147, 1998) 0 H I V(Dm®E. 

h i v&mpkZititTv >/<nmn. **^dtt^ti^yifi 

(Taylor E.W. etal., Biol. Trace Elem. Res., vol.56, p. 63-91, 1997; 
Gladyshev V.N. et al., Proc. Natl. Acad. Sci. USA, vol. 96, p. 835-839, 
1999) o $ AIDS iZiSifZ T V >^<DUW£ft\Z.i$rt Z>fk\t* YV^V) 
Uti-^^i^tlTV^ (Romero-Alvira D. etal., Med. Hypotheses, vol.51, 
p. 169-173, ,1998) „ 

tu;7u7jypfemi>iE%Akft®i'Xm5^1fe&tfhZ>tcfr, eiao 

uy7uT^yP<Dm&&l<^&fa<D$>Z>Zb&&&&tltZo AIDS.ii# 
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wO-ipl^ Jk^-few^^ i/y ^nr^ >Pi^i a I d s i 

So 

>rtO»^ffiS:5(ri-Stt#tt, E L I S Afe^OjftlW* 

^«wogtt**i-s^^KWf^*»«-rswias-e#« 0 $'-e>u:; - bums 
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:(7yt^tt) 

0.05/tM 2MERI/0. 1 %B S A aiJfiLflHeMfiS FO 3 (=3fe*fi 

XttSD "Cfllft PTflfcD a m i (Greenberg S. M. , et al. , Blood vol. 72, 
5 p. 1968-1977 (1988) dflgft : 1 X 1 0 6 M/d i s h/3ml) lml HRPM 
I 1 6 4 O/D-MEM/F- 1 2<D1 : 2 : 2 &<£igife ( S AJgifi) £ 2 m 1 Ml 

3 0M«*U Ty-fe^r l^lcSttiftlJiaSrllliRbfco »JSS:5 0%PBS/S 
A/0. 0 3%HSA(S I GMAtt*Dl^J:.«J 2ESfc?$U |5jigiTe3X 1 0 4 ^B 
US/in 1 ££5 £ 5l;», ffbnfclfflim«lttSrf->'^asa!lP**yuo*2 
10 OOjz 1 % aPBNfrR(0fc«>O^*/Hitt'l 0.0 n lfo|r96we 1 1 ^U— h 

15 L«tt©*>3we 1 1 ©»te#Li^ft5r<b^b. 

H»2:. 

20 lot 

»ttHgTOi U «*tfW?y >i£^6fc^y ^#7 A (Heparin' 
Sepharose: Pharmacia tfcSS){Cl©^$iir^, 0. 3MttMM" h V ^AT-Sfefr^ 
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MLX3 1. 3%W/VGKj2M)Ofi6»T^*=i>A*aS!JDU tt»»«:EliKL;fc. 

U ^S3, 5 0 0# y h©^tt£ffiv*T*fc#L-Ci£&f 
Ufc. ^©^TLfc^SrEMJlfc* *<&«*lc#Vri/5 0itf>lM 
Tr i s&@t»f£(pH8. 0)&a&*QU ££>t^ 2 OmM Tr i s&$^* 
i(pH8. 0)Srffl^TOD2 8 0©tt"T*2 0-^3 0l:/£5J:9lM^^ 
gtfc„ ro^^^f^^t^fcJi), 1. OnmRXfO. 4 5 /tm^l 

2 OmM Tr i si^M®^(p H 8. OiCk DTOfcLfcB-rtf'i'&lfc* p 
h ^7 7--r -feft(Macro-prep High Q: BioRad $M)\Z, ftigff&®£&gft 

5 OmMJtftt h ]) V^itimftizMmsft&LT^tt^ ^©H^EIJR 

lM^xy^ii^(pH4. 0) t lM^xy^6 : 4<Dm&X-m&Ltcm& 
^i©l/5 0i»U 2 0mM^^^mM®^(pH|lj4. 0)bftZ>£olZ. 

2 0mM^xy|ii^(pH4. 0) J: 9 spfWfcLfcHK u-? h 
(Macro-prep High S: BioRad #M)£., tiG&OW&IB&L&mWiX^ 
W>4 nv^77 -f — SrHife Ltc a 2 2 OmMllkt h y £ 

2 0 znM*^>Bfflm( pH.4.0) T'Sfe^, 5 5-OmMtftt h y ty-k&it 
if 2 0mM^x>Mj|(pH4. 0) fcj: 9igffl£;ft5m#KS&7iq^Lfc: 

5 5 OmMJIftt h y ^ A^?ai®^©^l:{w*f LT lMTrisT 

T3.5M «fflfcry*=!7**»(iM Tr i s«fflMMff»CpHB; 5)Sr 1/5 

o t p h sr » 7 . 5 izmm &2/3 **&tm& m&r v j*m&& i . 
4 m, mt-r h»t j»mm& 3 3 0 mM^& 5 * 5 teft*«*wB ufc. $ e> k> 

&(C1. 4Mmm7y*r=-*7J*RXf3 3 0mM^b^ hy ?.&£3t?2 OmM 
Tr i sttH0B«»CpH7. 5)-C-TO{kL^7K^D^K^7 7^.-Sflc 
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(Macro-prep Methyl HIC: BioRad tfcjl!) fclltf&©J^»*Se^&i§»L* M 
**nvf^?:7-r-£|U6l,fc.- *K#®^ < ROop»{bttaffR(pH7. 5) 51s 

MftlCttLT^T^^A&grt^. 0MlH*SJ;5l-±IE©«?IpH7. 5 
©3. S'MttRT^^^^aSSR^aSi&OL-fco 2. OMMT^^iv&tf 2 4 
OmM&fb^hy 7A£-£tf2 0mM Tr i sttSSIfiS(p H 7. 5)tC«k 9¥ 
Lfcefc** ov^^77^ (Macro-prep Methyl HIC: BioRad #M) tC 

5SM2 0mM Tr i s &m$«f£(p H 8. 0) \z£ 0*tii L-fco EHKLfciS 
te®£«r*i;:*|- LT l U r. ©Eifc bfc«t£W#&^ 

UlcSUSfS-frSfcfet, lM^xygift(pH4. 5)4:1/5 0 48860 U P 
H frft 5 . G (CH^ Lfc. £k± x M 1 ■#flR© C b 0 

2 0mMy^t«i(pH6. 5 ) CBHIffcA) 2 M#{fc7- h V V J**$t* 
2 0 mM y (pH6.2) (M^i£ B ) U W^Wi KX^it Lfc 

^< !l^7i^ (Hi-Trap Heparin: Pharmacia ft® In p HUS L.fci£tt®#£ 
ii^Lfc 0 ^<D^ ^*^B^®^A(C*rLT5%jg-^Lfc^(0. 1M 
NaCl)ICj:«9*7A©2ffiFftaB^L*:^ aafiSBOSfffltAI^ 
LT2 0%^L^i^(0. 4M Na C l)ld«ti9^ffiU Stt®#£Is]lfcL-fc 0 
^ 1 5mg/m 1 SS©jfttf*-CBIflMi|g(Centriprep 

3 : Amicon ftf£) «fc 0 fcfg Lfc 0 9Mt LfciaH4®^©«SlCJt LT 2 
&mm, 0.45m m©»a7-r/i/*— J; 9*84fe©lifc*$:fT*ofc« 

2 %ftHRtf 5 0 0 mMttfl:^- h V 7 A«r£tri&»fc* •) WflSLfcyAttiS 
^7^7 7 w—fefc(Superdex 200pg: Pharmacia tfc§4) l::g&®#£ 1 m 1 

0. 1 % h y 1 %W y^n/V-A-S^tf 1 %T-fc h~ h y 

/Mi «t 9 spflWfc Lfc C 4 igflH PLC (Wakosil 5C4-200 6 mm X 1 5 0 mm : 
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an 









Knw/ml). igte 








6 4 




240 0 


3 8 






2 2 


. 6 


1 2 8 0 0 


5 6 6 






2 


. 1 


4 8 0 0 


2 2 8 6 






0 


. 4 


16 00 


4 0 0 0 






2 


. 8 


1 2 800 


4 5 7 1 


©BfiTk^K 




6 


: 8 


25 6 00 


3 7 6 5 


©HiTrap"^-* >)y 4 | 


I* • *w 


1. 


6 


2 5 6 0 0 


1 6 0 0 0 


<B)C 4i£*BHP LC 




0 


. 9 


2 04800 


2 2 7 5 5 6 



— WfaA i n i Q (Pharmacia *fc£D \Z& Zftm^UM Lfc 0 2 0 mMx^ / — )V 

0k.Daa»e>3 0 kDa©»*«>/^KJ:.?)«jaS*l, ^tc^T'IS 3 ~ 4 k D 
a i: 7-9, k.;D a l:x^7^> 1*, 1 3 — 1 4 k D a lC2# N 16-1 
7 k D a tC 2 #©*fi-6 K^Lfc 0 r*U KHt^T^lfcfll 4 

ffi-C©*ftacft|^V^-C» 2 8-2 9 k-D a aS«JJ:t>Si^gjt£:i-5gedSfltB 
£H53£«fc9, 2S#*JB^LTV^5't>0 , l># : &LTV^SBrl6tt*s*lft.$tLfc• 
02#fi8©r to 
HMJ3 
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Lys Arg Cys He Asn Gin Leu Leu Cys Lys Leu Pro Thr Asp Ser Glu Leu Ala 
Pro Arg Ser Xaa Cys Cys His Cys Arg His Leu dE?'J#-^ 1 ) ©E^J&tf Thr 
Gly Ser Ala He Thr Xaa Gin Cys Lys Glu Asn Leu Pro Ser Leu Cys Ser Xaa 
Gin Gly Leu Arg Ala Glu Glu Asn He CBffl&1jr2) (Xaa litl'/^f'fy 

Vfm<DT SVlMsHKSJ: 9 ^$ft5*n^ft©'#aEJfctt 1:1^2:1©® 

10 #fiEt5ri#f8$ix*:. 

m7t#WiX'<DC 4HPLCICJ; <9 ftMZftiZ^T'?- K©«t»"C 3~4kDaOi) 
^iSr^H"^?- Kli^-^ii^tfflf©*!*, Lys Arg Cys He Asn Gin Leu 
Leu Cys Lys Leu Pro Thr Asp Ser Glu Leu Ala Pro Arg Ser (E?lJ#-^ 5 ) <D 
IHJiJSr^U 7~9 kDafr±Uft$:&]toZ)nft\-Z. Thr Gly Ser Ala lie Thr 

15 Xaa Gin Cys Lys Glu Asn Leu Pro Ser Leu Cys Ser Xaa Gin Gly Leu Arg Ala 
Glu Glu Asn He (E?U#*2) 0&M&wl,1Zo 13-14kDa, 1 

6~ 1 7 k D a (DWfth Lys Arg Cys lie Asn Gin Leu Leu Cys Lys Leu Pro 
Thr Asp Ser Glu Leu Ala Pro Arg Ser (IE?!l#-§-5) <Dffi&\&jf;LtL 0 ^flh 

20 -TVPOcDNASH?iJ(Hill K.E., et al., Proc. Natl. Acad. Sci. USA 

vol.90, p.537-541 (1993)) «fc «3 fflQZlnZTt ;mS&l<Ois?'fjl'&M2 6 0 
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Met Trp Arg Ser Leu Gly Leu Ala Leu Ala Leu Cys Leu Leu Pro 
Ser Gly Gly Thr (S^TfvHEBI) 

Glu Ser Gin Asp Gin Ser Ser Leu Cys Lys Gin Pro Pro Ala Trp 15 
5 Ser He Arg Asp Gin Asp Pro Met Leu Asn Ser Asn Gly Ser Val 30 

Thr Val Val Ala Leu Leu Gin Ala Ser Xaa Tyr Leu Cys lie lie 45 
Glu Ala Ser Lys Leu Glu Asp Leu Arg Val Lys Leu Lys Lys Glu 60 
Gly Tyr Ser Asn lie Ser Tyr He Val Val Asn His Gin Gly He 75 
Ser Ser Arg Leu Lys Tyr Thr His Leu Lys Asn Lys Val Ser Glu 90 

10 His lie Pro Val Tyr Gin Gin Glu Glu Asn Gin Thr Asp Val Trp 105 

Thr Leu Leu Asn Gly Ser Lys Asp Asp Phe Leu lie Tyr Asp Arg 120 
Cys Gly Arg Leu Val Tyr His Leu Gly Leu Pro Phe Ser Phe Leu 135 
Thr Phe Pro Tyr Val Glu Glu Ala lie Lys He Ala Tyr Cys Glu 150 
Lys Lys Cys Gly Asn Cys Ser Leu Thr Thr Leu Lys Asp Glu Asp 165 

15 Phe Cys Lys Arg Val Ser Leu Ala Thr Val Asp Lys Thr Val Glu 180 
Thr Pro Ser Pro His Tyr His His Glu His His His Asn His Gly 195 
His Gin His Leu Gly Ser Ser Glu Leu Ser Glu Asn Gin Gin Pro 210 
Gly Ala Pro Asn Ala Pro Thr His Pro Ala Pro Pro Gly Leu His 225 
His His His Lys His Lys Gly Gin His Arg Gin Gly His Pro Glu 240 

20 Asn Arg Asp Met Pro Ala Ser Glu Asp Leu Gin Asp Leu Gin Lys 255 

Lys Leu Cys Arg Lys Arg Cys lie Asn Gin Leu. Leu Cys Lys Leu 270 
Pro Thr Asp Ser Glu Leu Ala Pro Arg Ser Xaa Cys Cys His Cys 285 
Arg His Leu He Phe Glu Lys Thr Gly Ser Ala He Thr Xaa Gin 300 
Cys Lys Glu Asn Leu Pro Ser Leu Cys Ser Xaa Gin Gly Leu Arg 315 

25 Ala Glu Glu Asn lie Thr Glu Ser Cys Gin Xaa Arg Leu Pro Pro 330 
Ala Ala Xaa Gin He Ser Gin Gin Leu lie Pro Thr Glu Ala Ser 345 
Ala Ser Xaa Arg Xaa Lys Asn Gin Ala Lys Lys Xaa Glu Xaa Pro 360 
Ser Asn 

(Xaa liir V s x-f V) (IH?iJ#-§- 6 ) 
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nmw4 

WCo P^ffllC{i % 5feT , NH 2 — Lys Arg Cys lie Asn Gin Leu Leu Cys Lys 
Leu Pro Thr Asp Ser Glu Leu Ala Pro Arg- CO OH dE?lJ##4) d><^ 

fc^/^Kft^^/VT/l^fc KftKU: DKLHi 1 : lfi^L; ^©200 
fciM<DE I A\z£5%&mk<Dfcfom*. 40,0 0 0i££T*ft#flfitf>±## 

h#4T-C^Ji£0ii 2 (Cf^O^liX^Stt^OflliSiS^ 5 0 /* g £ 1 Eg 
«Lfc«, 2)iF B m^«rtEIS-r7P-( > ^ h^^T^^V h#&T-C2 0 
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6 3 A g 8 U. 1 (P 3 U 1 ) (AT C C3r!£#-i§-C R L - 1 5 9 7 : Curr. Top. 
Microbiol. Immunol. , vol. 81, p. 1 (1978) ) t Umk 1 M 1 ~ 2 U 
it^Sd, 5 0 0rpm v 5#) flJ8Lfc»J&»£a5#ISC 
Lfc^ fH>3 7 c ClCj!jD£UT*3V^c 1 m 1 rc^u^y =»■— ^gSK(4 

5%^yifI/>^lJa-/M0 0 0, 5 5% RPMlW^ftU^^ 
£fco 3 7 < CT*5^r^V^-^-<-hL^ »©^*iS5 0ml.t*.5J;5K: 
<£o < t) i R PM I 1 , 3 0 0 r p m, 7 #) ±» 

tfc») 5 0m 1 $r*Dx., * t , ^5'>S^ffiv^TM^{c|fBJ!aSr^^^ 0 *©|ffl 
4-~ 5 ft© 9 6 l> U— h ©# S^/HC 1 0 0 n 1 -fo 

BtC x HAT^(^X^n^CM-B^ife(itvif^^^i x 1 0 4 M, ^ 
.5^1. 5 X 1 0- 3 M v T%/Zfy-W 4 X 1 .0- 7 MfcLfc$J: 5 ^JD Lfcfc 
©) 1 0 0/i lfo^t, ■ 5%^»^Sr^fr 3 7 < G©C0 2 ^ 

e>HTMK±!EHATlg»<bTS //r U ^fclfcV\ft:<fe©)fc3afc.U ig^± 

a&^wyy h'—r<Dm%mTm<DE i a&, -)x^^^ ny f^ 

(l)EIAfe 

. t> t < .tt»3S|fid^ (g 6SC*&.2 /z g /m 1 ) £ 5 0 n 1 /^TS5p^ % . AKT—f&J 
>*x.^h-tZ>Z b\z£V)®mkLtz 0 'Sfe-tdv l%BSA(^v>ifiiMT/^ 
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ft&ya^y^mimmjjv^&m. 5,ooo{g#$?)£iooM l/Tt^x. 

fc e 4X:X'im^y^=L-<-h^ PBS^T5lHlSfe#L % ^©tTMBZS 

E I AT?flJ6>iifc|itt3n=— {coVNT^^^^yn yr-f f^ffifclJ: 5* 

^ffl^T^SL, P.VDFliUPT^, M£0. 4~0. 5 c m«fc 

^Mfco ^r<£^ JNB>t^TBST(0. 0 5%Twe e n-^)T*3lHlgfe^Lfe 
T^*y 7^77^- tfSMte&fcvfr;* I gG(TAGO*fc|g)01 : 200 
OmWftX'Z 7U lB*W>fl'*=.'<-hLfc. TBSTt*3 0SfeM, BC 
I P/NBTSrffi^5«fet«|(B io-Ra dttl)t^fe$t *ft£ftI5<Z>3B 

H»J5 . 

(ft-ir w x>r ^ Ptt*fe-frfi«c* v ^ £/Bv\/t-tr w 7°d x-r ^ pb^o 

MB) 

-B\ *©«S^#K:#LT5ffiF£^±<0 2OmM T r i sM(pH8. 0) 

p^^&^*7A(^«$-fr, y>iwb4a«a*(PBS)T?^L*:i 

4Mli^f5 2 OmM^xygtif ( P H4. 0) J; 91? W 
yu^yfyp^mmt. SM^S ?>IC2 OmM^iyiift (pH4. 
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0) X'WffiikLtzmJ (Macroprep High S, BioRad tfc) 

it. Ztl&^ JftfrfM; *Afc£5£*£43Ejg|ilU »te5EW«WfiHtSr*-r* 

#5 r £ # We*>3-;^ 9 ©ttteJEflfMSttttgiJ bsWc 

t) £©$H«fc£tf«£«*-<?fc 9 , *«5c«»*»-C'i" 0 ~ 3 0 k 

D a ©iM" x^ir± i/y^r^yp 8r)m-efco fc„ Bl 3 w £ . 

(mini Q7£tt®fttf)N - ? ]) = S/^—ifOflHi) 

f^W^OSFittS^oWilSrflre^-Sfc*, mini QlCi 9#li£ftfciStt 
^7^->3 >-ido V *T N - y =2 — g FIC £5 Ni»il©«IWf SrfT* o fc 0 
5 OmM Tr i s (pH7. 4 ) +T*3»ft Lfco *©#*V W&jWC* 1 
6-17 kDa©2*©^fK^1.3~l 4kDa©tYX|^>7 h^Sri: 

mMM7 

#Klov%TJt7c*^#^'>^ fvWfc&3^©i£*BC 4 H P L C J: 5£«$rfffc 

**aa©*rts-ctt 7 - 9 k d a ^sssns 2*©^^ kjm* 

5E#yi>#*'>* 5vWtl£«fc 5*#-e 1 2 - 1 4 k D a 

Lfe F 3 (D^ttmftRV^mtoimV 1 0 ~ 1 2 k D a (D ft^&ZTjklrb 
^S$tl5 F 2tf>l 6~1 8 kD a 02*^7 p fK»f)T-t*lt^ Lys Arg Cys 
lie Asn Gin Leu Leu Cys Lys Leu Pro Thr Asp Ser Glu Leu Ala Pro Arg (E 
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Thr Gly Ser Ala lie Thr Xaa Gin Cys Lys Glu Asn Leu Pro Ser Leu Cys 
Ser Xaa Gin (E3BJ#*7) (Xaa Hrtr W SO^T f) tf>E?'J£^U N-^U 
fli — i?%!M\Z& 0F2O16-l8kDa <D/<> K# F 3 <Ds<> V\Zi/y h U 

£i-3'W£££«>'<^ h'tiifrX-fcfci!>mb]riZm#l*£X Lys Arg Cys He 
Asn Gin Leu Leu Cys Lys Leu Pro Thr Asp Ser Glu Leu Ala Pro Arg Ser (IE 

mmm 3 ©*s*Rtf j^o»*^i«H^tf v s&^sco® 3 ~ 4 k d a , @ 

7~9kDa, dlO-12kDa 4 ©13~14kDa, d)16~17kDa 

*sa#*4i5» #it7c£#-m(i\ <aat^©^:^ Kiwm»fcftftv* 

.-Cfc*rt#?fc»<a#ifc 0 ^©te, ^<D#McJ:kftiMMX(^ft5/<>K 

at it w^y^^^-g(s 1 GMAitu), ^(D^^mtmm 

• fl:^I«tfc*D «rJflvv<\ Dami aia©jNiua5EMilBflH4©^«l«r«»*Lfco- iS 
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ftfc#, -ft e>tt*R»Mlc«H»^it feftSlBJiajQiIilWSttSr^^f - KWrfr 

>P * tf>JbfE£ E CM*X»©#llja^»«l8H4©Jktt-Ctt, W)i-fl:*ft*:*«* 

tt#*$ft» f»f^bJ ©ft***Bi-St^^t?tfc. -&:3.#jSO-d.fc 0 

^3 

^iStv/yP7^yp 4 0 <ioo <2 5 00 

*RHW^<^ KBrtf 1 0 2 0 0 0 2 0 0 0 0 0 

ililfllSfiftSFO3(=3fc*B!l)(0. 0 5/tM2MEiO, 0. 1%BSA^)TI 
f^Tfg&DamiMQ XI 0**OJte/d i s h/3ml).Imll£RPMI 
1 6 4 0/D-MEM/F-l 201 : 2 : 2»&«ift(S Aigifc) £ 2 m 1 gftp 
3HWi*ilU Tyir>fB#fc*©M&|giKL*:. «M'5 0%PBS 
/SA/0. 0 3%HSA(S I GMAtfc)fcJ:9 2Efi5fe?^U PI«ffl6-if3X 

i o Vmi irfcs i 5 \zmrn:.. .jHBjasajKSrf-^TVujSta 9 ai^©* 190 

M 1» SWIf*RO.*:«)©^»/l'lcr4.1-0 0M'l'-foSr % 96we 1 \ZfV-V\Z. 

P^^^ft^ftf-^^/U^l^^^^l .Oit 100/z 
1 »IS»»»*SAofci>*/Ul^-LTSWSH(^*^*o*:. ig^f*3 7^C© 
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xfiH s a ( s i gm a) (cm^ ltv > ^mmmm^mt^m^^mm txv> 

H»i i o 

eicosadienoic acid, dihomo- y-linolenic acid, docosadienoic acid, 
docosatrienoic acid, adrenic acid, eicosapentaenoic acid, 
docosahexaenoic acid, linoleic acid, linolenic acid, arachidonic acid)fi 
£T V ± \s j -fvT-J >-P*#&T©«llllLflWF«I^V^r 1 0 fi M<DS^T*» 
5E*»*Lfc. ^<DtpX\ ^<^3€^^1-5T7^KV^(arachidonic 
acid), y J— ^(linoleic acid) RtfV / UV^Qinolenic acid) flo^T-e 

MJfc?ftSlfiSFO-3(H3fe«ai)(0. 0 5/iM2MEJd; 0. 1%BSA^)-CI 
ftSJfg&Dam i#USl(l X 1 0 6 #|B)&/d i s h/3ml) lml ICRPMI 
1 640/D-MEM/F-12O1 : 2 : 2«£»«!(S A«i)*2m 1 
fc*.3BW#*U Ty-fe^^^^M^liJltZL^o t©tt^SA/0.0 
5 %Mfi6^B S A (?nftfc&|£&) (Cj; <0 2 EJgfcfr U 2-16mM©77^tK^ 

v y-;mRx*y / uistit&tt-rz.mmmre 3x10 4 /m 1 «t 5 

9=.MZti 1 0 0 At 1 fo^ 9 6 w e 1 1 TV— M:i£&L;fc. ~ 1 0 0m 
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mot y^&w**ft?Mi/7;vmw x.Mz. 2 n i -r^ma Lmw&. i 
Tx-mm<Dia£!kimm*nM-f5 tmmmmm^ti, 1 ^ Mot w 

10 ^1 0 0nMtlT*fc5©|:JtU £&± VJ /nf^ ^ P^IH^tf)^ 1 0 On 

Mil, tw/cf^^pif^i o vMt^v j -?ut4 ^vrnw^ifc 

ftV-S-h7^7i7^ 7J*7~ ^){COV^ftL^tC5, ^ 

20 t^y^u***/?-- fef^*3v%r, y /-/v^^T-e^c^jNBM^ 250 
mn, 20 uM(dv ;->\<m*wmirz>hnmttmmzh. ^<6^mxmmm 
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»»J»*fcM^S££j&s-C£5 0 Z<om*. H S A(S I GMAffimiJQtiflz.m 

^n*-C©*»fcj;D, ETOttft(Dami), T*IBjB3ttBJ&$l;(Mo 1 
t 4 % CEM > Jurka t) v B8BflS^jiiJIS#c(P3X63AG8.653, P3X63AG8. Ul) , 

i 9 3 2)%v*m%W(D±u;7uT4 ypm)i<D%)%:&wgB.£titz 0 

msgn i 

a* 0*lfl^(g^&*|Bfitt : D a m i ; Mfe&lffli&Bc :HepG2;f 
'g&immW : H e 1 a ; : C R L 1 9 3 2 ; y 

IS** : U9 3 7 ; TlmWttm^ : J u r k a t, Mo 1 t 4 % CEM ; $U£^ 
mfaW : L 9 2 9 ; JtUftRffiflffl* : T H P - 1 ; B»^iS®j&Hc : P3X63AG8. 653, 
P3X63AG8.U1 ; WWlkBS^.: I MR 3 2) &RPM 1 1 6 4 0/D-MEM/F- 
12(1 : 2 : 2 ) igifc ( h 7 7 = y ^^a!/ ^ ffi-feu^^hy * 

^^xyy, ^ ^-^o. y ^mETvu^xommmomm^mt & o , je^ 

M-co.0 5%BSA#6Ttli<tt)^-efcofc 0 

^{CBfeiLfct hJjiLm5%^^#r-J u r k a t fBJ|&£Jg#Lfcp, MSKM 



WO 00/31131 



PCT/JP99/06322 



30 



otz.o 



a, 
A 
v 

D 
-Yn 

i 



2 

i 


o 


v 








1 

»-> 


o 


X 










© 


U 


P3X63A08.U1 


<J 


v 


CRL1932 


© 


< 


P3X63AG8.653 




/\ 




O 


< 




© 


0 


S 
1 


O 


X 




® 


0 


1 
Q 


.© 


O 




O 


X 



A 
V 

jK 

Et 

K 

GO 



m «« i 

gB $g X 

* * S 

^ m mm 

m m m n 

• » 

© O < x 



CO 



ft, 
CO 



Pu, 
o 

CO 



PL, 

CO 



WO 00/31131 ^' ^ PCT/JP99/06322 

31 

t» # <d m a- 

1. ±vy-fnT^^v(Dcm^mi o 3Tx:/mmm^^mmxft^mr 

2. 5£(I) : 

Lys Arg Cys lie Asn Gin Leu Leu Cys Lys Leu Pro Thr Asp Ser Glu Leu Ala 
Pro Arg Ser Xaa Cys Cys His Cys Arg His Leu (g£^J#-^l) RTf/Xft 
■.5fc(I I) :.. 

Thr Gly Ser Ala lie Thr Xaa Gin Cys Lys Glu Asn Leu Pro Ser Leu Cys Ser 

Xaa Gin Gly Leu Arg Ala Glu Glu Asn He (gE#i#^- 2) 

(5£4v Xaa ft* W ^^x-T ^^t) T?«.**l.*T 5 J WEM% L < ftMWi 

4 . ( a ) a^JKtfi&fcS-^ 1 0 ~ 3 0 k D a ©^tFM^J-EiR £*U ( b ) 

ZTF-tmmt pH8sx±iz^mM^7jki-mm^L\ (c)^i^sds-pa 

GE-Cli^ftl 3-1 4kDa<D2*(D/^FRXfiZftti\Z.]8m<Dmn£tllL 
1 6-1 7kDa©2*^yK^U *fc(d)S^TWSDS-PA 
GE-Cli, fltrl5^^Kl^nx.-C3-4 kDa, 7-9 kDa&tfl 0-1 2kD 

ft^y?- mm* 

5. 3i5E^#TT-OSDS-P.AGE.ic:joV^T, 3>4kDa 4 7~9kDa& 
Xfil 0-1 2kDa©/^KMf5, »3ft3Sld»e>»*«4©V^i*tl^K:IE 



WO 00/31131 PCT/JP99/06322 

32 

• 7. mummmm^i-^BHK aids, s<-*yy>m, tv^m^- 
mmmtmt, ^xnmmm 

9 . m#gi i a>e>m*s 5 (D^rfiMz^mommm^fm^tir^^ k 

10. 1^11^5 o^Tn^is^^sswm^^^^^^ 

11. o. o i-o. 5%r/^$^asamjijftLjiW(w&Srffiv^fc hg^sfc^M 

1 3. «HB^^KWf^Xt4^^KWf>m3iS 
5fc(I) : 

Lys Arg Cys lie Asn Gin Leu Leu Cys Lys Leu Pro Thr Asp Ser Glu Leu Ala 
Pro Arg Ser Xaa Cys Cys His Cys Arg His Leu (gE^JW 1 ) Rll/Xli 
5£( I I ) : 

Thr Gly Ser Ala He Thr Xaa Gin Cys Lys Glu Asn Leu Pro Ser Leu Cys Ser 

Xaa Gin Gly Leu Arg Ala Glu Glu Asn He (ga^J#^2) 

(5S<K Xaa fi-fe VJ y*&t) X-m&tlZT S J L< 



A L TA'AiT 

AM TA-^-T 

at *-*hyr 

au *-*h9yr 

A 2 r-tfrt^/CYi?ir> 

BA • ^/W^*=ff-f 

BB K* 

B E -</l-^- 

BF -ffi'*c-t-7TV 

BC ?>Jtf!>7 

B J 

BR 7?** 

BY > 
CA 

CF **T7yj» 

cc 

CH 

CI 3-J-/#7-^ 

CM > 

CN <PB 

cr »**-y* 

cu /< 



DM 




KZ 


EE 




LC 


ES 




L I 


-F I 




LK 


FR 




IR 


CA 




LS 


CB 




LT 


CD 




LU 


GE 




LV 


GH 




MA 


CM 




MC 


GN 




MD 


cw 




MG 


CR 




MK 


HR 






HU 




ML 


I D 




MN 


I E 




MR 


1 L 




MW 


IN 




MX 


1 S 




NE 


I T 




N L 


JP 


B* 


NO 


KE 


*~7 


N2 



9 K<r>*sz>.9'<> 

y hr-r 

9 h^-fT 



»^S7 



RU o*>7 
SD y> 

SE *»x— 

SG -> 

SI *u<7*l=uT 

SK ^n«Tr^T 

S L '/I7 • 

SN -fc^tfA- 

SZ *75?5>K 

TD f**— K 

TG h— sf— 

tj 

TZ *>if~T 

TM VA>t*-X9> 

TR hA-= 

TT M=^K- h'<* 

UG $>*f>^ 

US *® 

uz frx*****^ 

VN 

za mr7y*#tiD® 

ZW i/W<7x 



m&mm&^ pct/j P99/0 6 3 2 2 



Sf8^l3« (PCT17*(2)(a)) ^^(dj; K) . ^(DH^igSt^tiiSfccojgffi KJ: *)IS*©©ffl<o-a5fe:oVNTf^ 



1. □ f»#o«Sffl 



1. »*©<fiHl-l 0, 12-15IJ, ■tlsSZfuT'C ^P(DC?tmMl 037^ia 



1. (HI um^*^*iiip*i3iE#jw*^T*iBrtfciwtufc«>-e % roBMmttttttf*, -*-'<T«>fliaE»re&nf* 



4. □ msA^^'fcj^sa^#^«:sarartt-*A#L^^<>fcoT, rwHESia^«si*» m**>mmnmtaK.VBML 



i«PCT/I SA/2 1 0 OBI'*— i?0fl3R (1) ) (1 9 98¥7fl) 



! • 

WO 00/31131 PCT/JP99/06322 

33 

ttJftJ® 1 2 X»*W*35 1 3 izmm<Dtfitf: 0 

15. tuf5^^ TOtfXte^? 0 ^ KWfjmas, (a)^iMCS^#.iO 
~ 3 0 k D a O^M^^tEllIX ( b ) *^&&ffim~-<Dif£&&(DWift<D 

jk^T» pH7HpH8 (Dmzmm&z^-fm&t phs $k±\z.m&M& 

5 ^-*1fl3t4:^U (c)^l7C^SDS-PAGET1i^il3~14kDaO 

2-fc<D'<-* Y&X***lb\zW&<OW)m£iKfc.l 6~1 7kDa©2*©/^K«r 
*7t(d)3S7C^TT*<^SDS-PAGE-e«, ituiE^V Fld^T 3 ~ 
4 kDa % 7 — 9 kDa&tFl 0~1 2 k D a tfV^ KSrSi~5 r. £ ZftMb-f 



10 



• 

WO 00/31131 



1/10 

mi 



PCT/JP99/06322 




cO 


CO 


CO 


CO 


Q 


■Q 


Q 


Q 


J*! 










VO 


o 


01 


vo 




CO 





CO 

O 



VO 

to 
m 





CO &0 

ts (=: 

o, a. 
o o 

o o 



in o 

s s 2 mm 



p o 

o o 
co eo 



CO CO CO 



^ oi cn ^ in vc 



v^. 



CO CO CO CO CO 

Q Q Q Q Q 

r- vo o est -sr 

vo xj- cn cn t — 1 



( 

WO 00/31131 



2/10 

!U2 



PCT/JP99/06322 



2ME 


- + 


- + 


+ 
















+ — 30kDa 














22kDa 




























<- — 14kDa 




\ 




■ |ig|f: 






' < — 6.5kDa 


MoAb 


PoAb 






W.B 









WO 00/31 131 



PCT/JP99/06322 



3/10 



30kDa 



22kDa {► 

14kDa 1> 




WO 00/31 131 



PCT/JP99/06322 



4/10 



S4 




WO 00/3312! 



PCT/JP99/06322 



5/10 
EI 5 




WO 00/31131 



PCT/JP99/06322 



6/10 



me 



Fl F2 F3 F4 F5 F6 F7 F8 F9 



W.B:PoAb 



♦ 45kDa 
31kDa 

22kDa 
14kDa 

6.5kDa 



WO 00/31131 



7/10 

IU7 



PCT/JP99/06322 



r I. ffrfl-j'Zslsy??-** (GR) > 

2. ^>^ftVSF7 V77x7-^ (GST) 

3. ^f-tV^n^ri/ ^- -tr (GPX) 

VfJ J*. A ^ — 4* (SOD) 

5.-bU/7 p nf'f>P KffJt (selp) 
v x 







GR 


0 


GST 


0 


GPX 


100 


SOD 


200 


selp 


25600 



30000 
25000 
20000 
15000 
10000 
5000 
0 



ID 



h- X Q q. 

S 8 f 



WO 00/31 131 



PCT/JP99/06322 



8/10 

18 



o 

CO 

en 
o 
o 




S 8 S S § 8 



WO 00/31131 



9/10 
0 9 



PCT/JP99/06322 




WO 00/31131 



PCT/JP99/06322 



10/10 

m i o 

/ \ 

» CU Oh Oh Ou OU 

~ A ,\ A ,\ ,\ 

5 VVYVV 

ot iK iK »K IK »K 

A upqc q □ D 0 

D A A ^ A A 




■ ' 1 ' 



S 8 8 8 § 



WO 00/31131 



1/5 



PCT/JP99/06322 



SEQUENCE LISTING 
<110> The Chemo-Sero-Therapeutic Research Institute 
<120> Peptide Fragments Having Inhibitory Activity to Cellular Death 
<130> 661608 
<150> JP 10-347863 
<151> 1998-11-19 
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<210> 1 
<211> 29 
<212> PRT 

<213> Human plasma 
<220> 

<223> Xaa represents selenocysteine 
<400> 1 

Lys Arg Cys He Asn Gin Leu Leu Cys Lys Leu Pro Thr Asp Ser Glu 

15 10 15 

Leu Ala Pro Arg Ser Xaa Cys Cys His Cys Arg His Leu 
20 25 

<210> 2 

<211> 28 

<212> PRT 

<213> Human plasma 

<220> 

<223> Xaa represents selenocysteine 
<400> 2 

Thr Gly Ser Ala lie Thr Xaa Gin Cys Lys Glu Asn Leu Pro Ser Leu 
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Cys Ser Xaa Gin Gly Leu Arg Ala Glu Glu Asn He 
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I. Basis of the report 



With regard to the elements of the international application:* 
the international application as originally filed 
the description: 
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, as originally filed 

, filed with the demand 
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, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 
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, filed with the letter of 



the drawings: 

pages 
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, as originally filed 

, filed with the demand 



, filed with the letter of 



the sequence listing part of the description: 

pages 

pages 
pages 



, as originally filed 

_, filed with the demand 



. filed with the letter of 
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2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
I the international application was filed, unless otherwise indicated under this item ^"gudge in wmcn 

These elements were available or furnished to this Authority in the following language which is- 

LJ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| — J the language of publication of the international application (under Rule 48.3(b)). 

Q the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
prehminary examination was carried out on the basis of the sequence listing- international 

contained in the international application in written form. 
filed together with the international application in computer readable form 

□ furnished subsequently to this Authority in written form 

□ furnished subsequently to this Authority in computer readable form. 

CD The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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The amendments have resulted in the cancellation of 

□ the description, pages 
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the claims, Nos. , 

□ the drawings, sheets/fig 



5. □ ™ s re P ort has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Of/ice in response to an invitation under Article 14 are referred to 
and 70 ?7)° rt ** ' f ° nd "°* annexed to this re P ort si " ce do not contain amendments (Rule 70.16 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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IV. Lack of unity of invention 



1 . In response to the invitation to restrict or pay additional fees the applicant has: 
□ restricted the claims, 
paid additional fees. 

□ 

paid additional fees under protest. 

□ 

neither restricted nor paid additional fees. 

o fVl This Autnoritv found that the requirement of unity of invention is not complied with and chose, according to Rule 68 1 
z * kN not to invite the applicant to restrict or pay additional fees. ' * 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
I 1 complied with. 

DKI not complied with for the following reasons: 

1. The subject matter of claims 1 to 10 and 12 to 15 relates to peptide fragments having cell 
death inhibiting activity which have the amino acid sequence consisting of 103 amino acid 
residues in the C-terminal side of selenoprotein P, prevention of worsening pathology of diseases 
containing said peptide fragment, preventive or therapeutic agents, cell culturing additives 
containing said peptide fragment, and antibodies to said peptide. 

2. The subject matter of claim 11 relates to a screening method for substances with cell death 
inhibitory activity using human megakaryocyte strain cultured cells. 

There is no common matter to all of the above claims, and the above first group of inventions 
and second group of inventions are not so linked as to form a single general inventive concept. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 



all parts. 

□ 

the parts relating to claims Nos. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-11 



12-15 



1-10 



11-15 



1-15 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1: Hill, K.E. et al. 5 Proc. Natl. Acad Sci. 5 USA (1993), Vol. 90, No. 2, pp. 537-541 
Document 2: Akesson, B. et al., Biochim Biophys. Acta (1994), Vol. 1204, No. 2, pp. 243-249 
Document 3: Hill, K.E., et al., J. Nutr. (1996) Vol. 126, No. 1, pp. 138-145 
Document 4: Persson-Moshchos, M. et al., Analyst (1995), Vol. 120, No. 3, p. 833-836 
Document 5: Arteel, G.E. et al., Biol. Chem. (1998), Vol. 379, No. 8-9, pp. 1201-1205 
Document 6: Zurbonsen, K. et al., Eur. J. Pharmacol. (1997), Vol. 320, No. 2-3, pp. 215-221 

The subject matter of claims 12 to 15 does not appear to involve an inventive step based on 
document 1 . Document 1 describes the selenoprotein P amino acid sequence; manufacturing an 
antibody against any portion of said amino acid sequence would be easily accomplished by a 
party skilled in the art. 



The subject matter of claims 12 to 15 does not appear to have novelty based on documents 2, 3, 
4 and 5 cited in the ISR. The antibody described in claims 12 to 15 is found to be the same as the 
antibody against selenoprotein P described in documents 2 to 5. 

The subject matter of claim 1 1 does not appear to involve an inventive step based on document 
6. Document 6 describes investigating the effects of compounds that induce cell death using the 
phenomenon of sudden cell death in human megakaryocyte strain cultured cells; therefore the 
use of said cultured cells in screening for substances having cell death inhibitory activity would 
be easy for a party skilled in the art to accomplish. 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
[X] tne international application as originally filed 

| | the description: 
pages 
pages 
pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



- , as originally filed 

as amended (together with any statement under Article 19 
, filed with the demand 



□ 



, filed with the letter of 



the drawings: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



. , filed with the letter of 



the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 

filed with the demand 



filed with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is- 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ the language of publication of the international application (under Rule 48 3(b)) 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

| 3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- 

□ contained in the international application in written form. 



filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of 

□ 

the description, paees 

□ 

the claims. Nos. 



□ 

the drawings, sheets/fig . 



5. ["I This re P ort has been established as if (some of) the amendments had not been made, since they have been considered to go 
1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70. 1 7). 

v Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
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restricted the claims, 
paid additional fees. 
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paid additional fees under protest. 
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neither restricted nor paid additional fees. 

<■) Fx 7 ! This A uth . oril 7 found that tne requirement of unity of invention is not complied with and chose, according to Rule 68 1 
L_^J not to invite the applicant to restrict or pay additional fees. * ' 



3. This Authority considers that the requirement of unitv of invention in accordance with Rules 13 1 13 2 and 13 3 is 
complied with. 

P*vl not complied with for the following reasons: 

1. The subject matter of claims 1 to 10 and 12 to 15 relates to peptide fragments having cell 
death inhibiting activity which have the amino acid sequence consisting of 103 amino acid 
residues in the C-terminal side of selenoprotein P, prevention of worsening pathology of diseases 
containing said peptide fragment, preventive or therapeutic agents, cell culturing additives 
containing said peptide fragment, and antibodies to said peptide. 

2. The subject matter of claim 11 relates to a screening method for substances with cell death 
inhibitory activity using human megakaryocyte strain cultured cells. 

There is no common matter to all of the above claims, and the above first group of inventions 
and second group of inventions are not so linked as to form a single general inventive concept. 



4. Consequently, the following pans of the international application were the subject of international preliminary examination 
in establishing this report: 



all parts. 

I I the parts relating to claims Nos. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1 - 1 I 



12-15 



1-10 



11-15 



1-15 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1: Hill, K.E. et al., Proc. Natl. Acad. Sci., USA (1993), Vol. 90, No. 2, pp. 537-541 
Document 2: Akesson, B. et ah, Biochim Biophys. Acta (1994), Vol. 1204, No. 2, pp. 243-249 
Document 3: Hill, K.E., et al., J. Nutr. (1996) Vol. 126 ; No. 1, pp. 138-145 
Document 4: Persson-Moshchos, M. et al., Analyst (1995), Vol. 120, No. 3, p. 833-836 
Document 5: Arteel, G.E. et al., Biol. Chem. (1998). Vol. 379, No. 8-9, pp. 1201-1205 
Document 6: Zurbonsen, K. et al., Eur. J. Pharmacol. (1997), Vol. 320, No. 2-3, pp. 215-221 

The subject matter of claims 12 to 15 does not appear to involve an inventive step based on 
document 1. Document 1 describes the selenoprotein P amino acid sequence; manufacturing an 
antibody against any portion of said amino acid sequence would be easily accomplished by a 
party skilled in the art. 

The subject matter of claims 12 to 15 does not appear to have novelty based on documents 2, 3, 
4 and 5 cited in the ISR. The antibody described in claims 12 to 15 is found to be the same as the 
antibody against selenoprotein P described in documents 2 to 5. 

The subject matter of claim 1 1 does not appear to involve an inventive step based on document 
6. Document 6 describes investigating the effects of compounds that induce cell death using the 
phenomenon of sudden cell death in human megakaryocyte strain cultured cells; therefore the 
use of said cultured cells in screening for substances having cell death inhibitory activity would 
be easy for a party skilled in the art to accomplish. 
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